SOCS3 expression within leptin receptor-expressing cells regulates food intake and leptin sensitivity but does not affect weight gain in pregnant mice consuming a high-fat diet.
Pregnancy induces transitory metabolic changes including increases in food intake and body fat deposition, as well as leptin and insulin resistance. Recent findings have suggested that increased hypothalamic expression of suppressor of cytokine signaling-3 (SOCS3) is a key mechanism responsible for triggering those metabolic adaptations. Because obesity is a risk factor for gestational metabolic imbalances, we aimed to study the role of SOCS3 during pregnancy in obese mice. Female mice carrying a deletion of SOCS3 in leptin receptor-expressing cells (SOCS3 KO mice) were exposed to a chronic high-fat diet (HFD), and we then studied their energy balance and glucose homeostasis during pregnancy. SOCS3 deletion did not prevent diet-induced obesity or changes in body weight and adiposity observed during pregnancy. However, the typical increase in food intake during mid- and late-pregnancy was blunted in SOCS3 KO females. We also observed a slight improvement in glucose homeostasis and increased leptin sensitivity in the arcuate nucleus of the hypothalamus in pregnant SOCS3 KO mice on HFD. Despite this, SOCS3 KO mice had an increased number of uterine reabsorptions and fewer fetuses compared to the controls. Compared to control animals, a reduction in proopiomelanocortin and an increase in oxytocin mRNA levels were observed in the hypothalamus of pregnant SOCS3 KO mice. In contrast to previous studies using lean animals, conditional SOCS3 ablation did not prevent major gestational metabolic changes in diet-induced obese mice. Our findings contribute to the understanding of the role of SOCS3 in mediating pregnancy-induced metabolic adaptations.